Introduction: Routine intraoperative cholangiogram (IOC) during laparoscopic cholecystectomy (LC) helps to confirm biliary anatomy and reduce bile leaks. It also allows identification of common bile duct stones intraoperatively which in selected patients can be cleared transcystically in the same procedure which is much less morbid than through post-operative endoscopic retrograde cholangiopancreatography (ERCP). Despite this, some surgeons only selectively perform IOC or forgot it all together.
The use of intraoperative cholangiogram (IOC) has significantly decreased since the introduction of the laparoscopic approach to cholecystectomies [1] . Despite the unchanged fact that in 10% of patients undergoing laparoscopic cholecystectomy (LC) Common bile duct (CBD) stones are encountered [2] [3] [4] . The IOC helps to confirm biliary anatomy and identify bile duct injuries intraoperatively and therefore facilitates early management [5] [6] [7] . Regarding CBD stones, despite authors advocating pre-operative algorithms using liver function test and ultrasonography to predict them, approximately 30-50% of CBD stones present themselves in an unsuspicious manner. In addition, when ERCP is performed pre-operatively for suspected CBD stones only 20-60% of cases a positive for stones, subjecting patients unnecessarily to the complications of ERCP including pancreatitis, haemorrhage and duodenal perforation [2, 3, 8, 9] .
IOCs or forgo it all together [14] . This study aims to assess the safety and feasibility of performing IOCs routinely and how this can facility transcystic CBD stone management.
Methods
We conducted a study based on a prospectively collected database of all patients in the Gold Coast Health District and St George Hospital who underwent LC between June 2010 and December 2012. In cases of missing data, retrospective chart analysis was done. Our approach, technique and selection criteria for transcytotic (TC) and choledochotomy (CD) explorations have been previously published [1] .
Patients who had pre-operative ERCP, conversion to open procedure, combinational surgeries involving other organs outside that of the biliary tract and those that did not have complete data were excluded in the study.
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Collection of data was initiated after December 2012. Charts including patient's operation and ERCP reports, discharge summaries were reviewed at a minimum of three months post operation.
When these descriptive variables were considered in conjunction in a logistic regression, it was found that age and gender were not significant predictors of IOC completion. IOC was more likely to be completed on elective LC when compared to emergency LCs [93% vs 85%, OR 2.3, p <0.05].
IOC was attempted in all cases. Cases, where IOC was aborted due to inability to cannulate the cystic duct or deemed unsafe, were defined as 'Incomplete-IOC' .
If bile was seen at the end of the operation after washout and required the insertion of a drain, this was considered a 'bile duct leak' from the cystic duct. A 'major bile duct leak' is defined by those that did not self-resolve within 5 days leading to further investigation to look for a CBD injury or requiring or further intervention.
ERCP was performed in post-operative patients with persistent abdominal pain, deranged liver function tests and radiological evidence of retained stones or if a stone was identified on IOC and was unable to be extracted with LCBDE. ERCP was performed within the same hospital admission.
'Stone clearance' was deemed unsuccessful if the patient required post-op ERCP.
A series of binary logistic regressions were conducted using Stata Version 13.1 controlling for demographic variables to answer key research questions (Statacorp, 2013). Results were considered statistically significant at p < 0.05. We also conducted missing variable analysis and there were less than 5% of data 97 missing in the descriptive of age and gender, no other data was missing from the 98-data set. It was determined that the data were missing at random.
Between June 2010 and December 2012 there were a total of 1564 patients that fit the selection criteria. IOCs were completed in 1408 (90%) cases. Table 1 shows the demographic data effecting the successful conduction of IOC.
We also conducted missing variable analysis and there were less than 5% of data missing in the descriptive of age and gender, no other data was missing from the dataset. It was determined that the data were missing at random. 
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We identified 169 of the 191 stones with IOC (88%). The sensitivity, specificity, negative predictive value, and positive predictive value were 88.5%, 100%, 98.4% and 100% respectively.
Transcystic CBDE was attempted in 127 cases and was successfully completed in 97 cases giving a clearance rate of 76%. The number of patients needed to treat (IOC) in order to prevent an ERCP was 18.5. The other 42 cases were not eligible for transcystic and were cleared via colectomy. Post-operative ERCP detected an additional 22 CBDS that were not detected with IOC. value were 88.5%, 100%, 98.4% and 100% respectively.
As routine Cholangiographers, we completed IOCs in 90% of LCs. This is similar to previous studies' completion rates of 90-95% [5, 14] . Age and sex did not affect the ability to conduct IOC, however, there was a statistical difference in between type of admission. The decreased rate of IOC completed in the emergency group may be accounted for by the more technically demanding dissection of the acutely inflamed gallbladder as highlighted by a prospective study by Dominguez et al [15] .
While one of the main aims of the IOC is to improve identification of the biliary anatomy and hence decrease significant bile duct injuries, there may be fear that routine IOC may increase rates of bile duct leaks. There were no major bile leaks or bile duct injuries identified in either the IOC or the incomplete IOC groups. There was also no statistically significance difference between the two groups in terms of bile leaks [17(1.21%) vs 4(2.56%), χ 2 = 1.95, p= .16] . While a recent meta-analysis conducted by Slim et al showed variation between positive protective effect and no effect of IOCs on biliary leaks, the two biggest studies reviewed suggest that IOCs could decrease major biliary injuries [7] .
The second advantage of routine IOCs is recognition of stones in the CBD intraoperatively. We identified 88% of CBD stones and proceed to therapeutic measures in a single procedure. The transcystic CDBE clearance rate of 76% found in this study is comparable to previously reported rates 80.4-100% [4] . Transcystic CBDE was safe to performed with no increased rate of bile duct leaks when compared to LC [3(2.36%) vs 18(1.25%), χ 2 = 1.08, p=0.30]. Through this route, one ERCP was prevented for every 18.5 IOCs we performed.
Our data focused mainly on CBD stone recognition and clearance as well as the presence of bile leaks. Further studies could focus on other predictors of safety including additional operative time, blood loss and length of stay.
Routine Cholangiogram has a place in LC for improved safety and stone recognition. It also facilitates the learning and maintenance of skills for transcystic clearance of CBD stones which is a safe alternative to the highly morbid ERCP.
The learning curve of performing IOCs has been documented at 46 with an additional operative time of 10 to 16 minutes per IOC [6, 14, 16] . To achieve this number, surgeons and trainees would benefit from routinely performing IOC as this will help to learn and to maintain skills especially for more difficult cases [6, 14] .
There was no statistically significant difference comparing the number of bile leaks detected in those who had a complete IOC compared to those who had an incomplete IOC [ 
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